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ABSTRACT : 



PROBLEM TO BE SOLVED: To provide s semiconductor device wherein radiation 
efficiency of the heat generated by circuit operation of a semiconductor element is 
improved for improved cooling efficiency, thus achieving high capacity. 

SOLUTION: Semiconductor elements 51-54 are mounted on a first heat- radiation plate 2 
through a first high heat-conductivity insulating substrate 41, and a second heat-radiation 
plate is attached to the semiconductor elements 51-54 through a second high 
heat-conductivity insulating substrate 71. The heat generated at the semiconductor 
elements 51 -54 is cooled in two directions, upper and lower. A heat sink 1 is provided 
below the first heat-radiation plate 2. The semiconductor elements 51-54 and the second 
high heat-conductivity insulating substrate 71 are tightly fitted and press-contacted with a 
high heat- conductivity adhesive material of a good heat conductor. 
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4±(;|Sl«$it^:l^2SSftfs?ir±*£«ISM7 1 1^2 
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5 5 - 5 S . ^»»5g^ 5 5-5 SitCgifS $iL 

^.^mf^mmommiD + c /b a - b/ a/ b . c 

WLl 1 ^4"t^CTiytC^Ht3g^ 5 1 ~ 5 4 ^ffi^ L. 

±(By(c2ji5S^^5 5-5 S^lE!SLfc2ilfllitT« 
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[003 1 ] ( n 3 (^.mn&M ) m b iiit^^mo'Mit&<':>m 
mc7)m 3 c^mmmizi^ ^ ^mi^mmc^.y^mt^m^comia 
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t . flJ^^ 5 1-54 ±.izS.^^iXitm 2 lS5*i^E?j? 
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m) 0 
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L . mmzmm^^fzM'^mmijiis^Hzmtiitfc^ 
■!^'m^m- h M^m.\,z tc-yXLto. Ets-r hztf^zx 
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nhwrn^.^i tism 2 ^ . 1 msRis 2 jiicaeis^ 

»S«4 1 ±(c^-S$fL/::tSIWii7)^«f**T-5 1 - 5 
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as S L /cSi'i 2 Ml^^S 8 ^ tl -C MIg $ n ^ ( H 2 # 
Hh) ... 

[ 0 0 3 7 ] (H L ., m 3 <nmmmz.\^h^'m^^w t m 
ifi^fts-? 3 1-54 tm2^S^1t«s^»«7 1 h 
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mu ^ixxv^^:b\ 117 tc^-r J; 0 izm^:n^t:ji- h 

imkm.2tm2mmL8t(7)!^^Uibmfi>^oizm 



^mi^^m^^Mmi d + c/ b/ a + b + a / b/c t- 

mi^Z>:it-//^X^Z>.: 

[ 0 0 4 2 ] !i4 iz^-tx 0 . ytmmzi^. h ^^mw-m. 
miz\^^^m^^m.<r>isLm±.w^mm-ht . wimt 
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x%i>ix7^m^t nm.cm^i:'i%h z tf/^x^^. 
[0044] (IS 6 (^mmm ) m s i,i.:^?im<^Mmcrm 
mc^m 6 crymmm^z^ -& ^w^mm.c'mmm^xh 

m(i<^mmmz\^z>^M\imw,t. Wfwmmfi 
m 1 (^mmmxiim s cDmmmiz{M.^^mwmm.t mm 
{c. mit!i.mR2t. miimm2±izmm$ixtzmi 
n^mmwmmmA it. mi mm^^m^mmA 
1 ±izmm^ixtzmm.m(^^mtm=F 5 1 - 5 4 1 . ^ 
mi^m^3 1^5 A±izmm^ritzm2-mmm^im 
mm It. m2mmm^m^m^7 1 ±iz^^n. 
fzm2tkmL8t^fistxmm^i^i>. b-h 
i^y^^mmi M.BM2<7)Tmrzmziir^mmxhh 
i}K mec^mmmizi^.^^mi^^mizio^^xii. miM 
$m2(7)mmtm2tkmMs<7)mwtcDrsti^m'j^mi¥ 

Xh^MmmBMii^l 1 iizi*):}'^^j:<thm3iz^ 

$ixx^^^^. -t^iyto, mecommmizm^i^mt^mm. 

mumMmi^l 1 ico-t-iim^iiiSLt-hi^yi? 1 

7^zt^jn'^?>. mmmm^i 1 i (±i?ijx.{i'cu^AiN 
■/)^h^j:&ifii'#xmi&^ti&. MAi^z^-r^oiz. meco 

CX-msdrt^Zttl^X'^^. 

[ 0 0 4 5 ] 04 (c^-t J; '} (c, itmmizi^^^^Fmf^m 
m<7)iS:m±^(m&mmw. itix. mmiz^ecDmm 
miz^h^mi^m'^<^^s^w^m^i>t . mnmt 

mwmmii^K^mmm. m(7)mmmizg^i>^wm 

[0046] z<Di o izm^^tLhme<mmmiz^i> 

is^h'iiX'eti(^^mwmm.xmi-oixm^t mmco^^ 
z t -Ji^x^ § . $ ^fc, m6<Dmr>mizm^^m 
w^mizisuxit. m2imm8i}^io\i-h>y^ 1 1 
m^mmm^^imimm 1 ix-mm^hzttfix 
s s <r)x\ wimm%-^f¥(^mmi ^-^^ izwmt^^ z t 
•/}^xt. i^m)m^J:K>-'m\^±^'^6zt:b-x^i>, 
[0047] imi <^)mmm ) m 9 ii.:^mm<^ymm<rm 
m<r)m 7 commizi^ h ^^mmmmmmxh 
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m 0 <f.mtmizuh^^F-mi^mmb mmtz . m i imm 2 

U4 1 t . S 1 ^?5:#?^e®14Sfe4liSM4 l±lz^^ixfz 

mmmc^) 'ivj?ftgK^ 3 1 - 5 4 1 . 5 1 - s 

-i±t;:|4|«$iL/::.q'i2^s»ifS«tt^ltS«R7l -h. ^2 
,siBf7:2«14ife^*SI?^ 7 1 ±(cififS $iLfc.^ 2 itaiS S 
r . • ^ 1 t/<^1tj 2 > m 2 8 ( b - h > >' ^' 

jWi- ; I { 1 . Tr, 1 mmm 2 cmmzm^ $ n^^z b - h 

i- ; ? l/.:Jjii.fr, a'j2M{^«Si7)_hjR!J(c^>h— hi.v 
'•' 1 1 /vnii.r<5ii<:. . l2<l4(c.T;i-J;:i(c. miffMtm 
(;f^ r'.?M;l-!i;f'7>.')f?i|i5g{±D +C B A/B/C + D 
■:?ili!-«-':.c!S:z,'-:'d«.,.. 

[ 0 0 4 <s J [21-J izTTst^: ') iz. \:\Mmizmz>^miMm 
mizi^^, T-i5(*i^ie;')ja!SJi#s-3«).*-r-s. t . mnmt 

I X 0. 1.1 1 1 > :> 'UcA:: .SB 7 ;')9-*lit£l^iJ(cf^ 

[ 0 0 4 9] ic?)J: :) lzmtiL^iiZ>m7 <7:>%mmizi^^ 
(C. .iTi7i7)*4&piJ(-f?.^##f!|^a£{c:*3V>Tti. ±T^ 

[0050] (ms c^^mMm > m 1 0 ti -4;?c"iB^'.).*iiaiio 
m.<^)^si^.miimizt^i^r-mt^imAmftimmmx'S) 

ai8£':>*fii!!rfiJtcf?s5^f4<^S(.l. S*0'J'5:*S3t// 

m 1 <^.mmfmzi^^ri>^mwMmtm&x-r6,i 0 ^ 1 
tiBM. 2 h . m 1 s^c^fiR 2 j-.tcpjcii^s i 1 -mm^m 
^^mmm 1 ^: , ^ 1 1 ±tcii 

i$$it/-:?9iifllfi|c7)4^j*f*^-7- 5 ] - 5 4 V , 4^:$f**-? 
5 1 - 54JJC|WI«-$iL/cm2??#?ifJ;?5ttiemSflC7 1 
ti:mz.X\m^iLZ... i->i-^?t>. ^l'SSc7y:i;j![4if?!l(cf^^ 
gfi2ial»g!«ttSig^iS<R7 1 ±.\.zm2WL 

mLs-h^m.i^i\xi6 w.2nmim^mmu7 
ii^ ai L<7)^\,zh^^mimm%m^^):.^ mti^tt^ 

[ 0 0 5 1 ] 04 J: '3 1;. mmi^zi^^^mw^ 
m.o'n^^t±.^<rm^mmm.i tlx . v^mzmscrimm 
{mz\%7^iiF-Mwm.(7>^mAL^imiv^7s,h . mnrnt 
ix(i.sit\'^')^w^-/)mi\ivrz. mQ<7)mm\izi^^^ 
mw-mmi. ^'^mmiz^h^w.^m.\.z]t^x^^±. 
mt^=^-m <ti:-^xv^:^-/3K m2 ■m^B:m\mmkm. i 

1 0M\^^lP:>W^Xzhhmmi:Wm¥mz^ osj^l 
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xvxhoyx. }mm<zY\.'<^x^m\z-^\-A^wsm^\^h 

^tff^X'%h. 

[0052] ^i'.)J: 0 (.cfBBSt$:li^-.m<S«'.)3IMf5i|<cf$^-. 

*?g(*^aici5i 'Tis . 1 <^mwmz>^h^m\mm. 
x-'^^htthm^t nn.omm:mhz t //t-^ -& . $ 
{c. m2iSfS!i^ss'jieiSL^-^>i7>T\ ^Sf*^M«?.-)?^*n 

[0053] ( :^ 9 a:mmm ) El 1 1 (i*?6BJ3c7)^Mo 

I. m9ff.mmmizi^-i>'-¥-mt¥mmii. m^nwmm^ 
m 1 (Dmm{mzi?hh^^mt^i&m.t mm^z. m i mm.2 
t.mi mBm2±.izmk^tLt:mimm&mmtmm 

•M4lic^#»*Sl^ 5 1 - 5 4 i: . 5 1-5 

4±izmm^ixrzm2mmmmmmm it,m2 
m^&m\tmimwL7 1 ±tcEi5$ii;^^m2 miss t 
'S:mx.xmm^n?>. 

[0054] $ ^.K, m9<^mmmizm^^mwi^m. 
a. mim^.&m&^mmm4 1 . m2mmmmimm 
mm.7 1 (o^ir^'itc'.mmmwizmmy 4>4o i//^ 

-f :^4 0 1 1 J: 1 nm^m'^m^WLA i . is 2s 
2iimM.s(r>^ix^ixmmmm^ztm.y -f y^mm^ 

^hZtifiX'%^. El4lc^^-rJ:3t> m9 0^W3 
ff,&i#z»#:gao^l^{iD + C / B /A/B /C -Ct^ie 

[ 0 0 5 5 ] 04 (c^^^J; 0 tc, lt!K(5iJtm.2.4i«#;^ 

Sioa^^#<^ffieaw« 1 Lx. nmz^3<7mm 
mi.z\th^m\¥mm.(o^iE.m±.^^mit^hb . mim.t 
Lxo.iit \^oMm%hixf^. w.9(Dmmm{:zi^7^^ 
mwmmim 1 (^mmimz\^h^mw-mm.i±Mh<^^ 

[ 0 0 5 6 ] ^icocfc p hzm^^ixhm9<rimMmhz\%7^ 
^m^mmi^za^^x^i. w. 1 (nmmmhz{%^ii^m\t^m. 

f,z. m9<nmmiz\^h^wmmzii\,-^x\t^ mitL 

mi2. m2imMs, mimmjM\mmmwL4 1 , 
m2mm:B.mmmmL7 1 <7)\>^-trvf}-^cr)Wimmm^m 

n^^h C tti^X'^ i><7)X\ m^^S: J: 0-Ji|Sl±$ 

[0057] (IS 1 0 (r>mmm ) is 1 0 co^ifepij<cf^.i> 

ft-^a tmmkz^^i -mm. 2t.mi imm 2 ±t;ie 
^^^ixtim 1 ig»i^i±^^ig4 1 1 . IS 1 m»iim 
vimmm.4 i±izmm^itmmm(7)^mi^m^5 1 
-54i:. ^mii^m^5i'-5 4±izmm^tifzm2m 
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^mi^ammii it. ^2-^msm^mmm7 1 

I mm) '?-LT. ^io<7Mmmhz^.h^mwmmiz 
*5v>T{i, mi-mmmw^mMA i . m2mmm 
mmmwLi ico-eiL-rix/zoBc (cu/ain/cu) mmx-m 
^^fih. MAiz^-tx-jiz. w> \ oommm\>z\^.h^ 
mwmwiCMmt d + c / b . a , b •• c x-mttt z 

[ 0 0 5 8 ] 114 trs^f-J; o {z. mimizi^^^W.m. 
t L TO. 71 1 V ^ d IS.«:^^'# .^10 i7;)^jigFiJ(c(^ 

1 (rmmizi^i>^mwmws:±M^ 

[0059] za)x 'J izmf^^ixhs?^ 1 ocommmizm 
^^mt^^mizti\,^xi±. m i <^.mmmizi^^^mim 

[0060] (mil <7mmm ) mii <7)miim\izm ^ 
^Fmwmmii. mM'^^^mm-zm i commimzi^.^^m 
mmmtmmiz. miiMm2b. miijmm2±izm 
m^fitcm 1 mmmmmmmmA it. mi ^mtm 
it«SM4 1 ±izmm-$ixtzmmm<^)^^m»m'¥5 1 

m&mmmxwii 1 1 . m2mmGim&^mmm7 1 
±iz^m^tirzm2mmst^mtxim^tLh <m 

i#si) . ^LT, ^1 icomnmizm^^^mi^mmiz 

MiOMfigtl D + C/B/A/B • C X-mU-t^ Z t ifiX 

[ 0 0 6 1 ] E14 i^z^-rx 'J (c. }tmm(zi^^^^mwm 
giOias±#c7Mfi*aiiifi itLx. mm\izm 1 1 crm 
mm\izi^^^m¥^mm.<r>is^±Mt:m^-tht. tmm. 
tLxo.iAh\^'j ^mm h ixfz .mi cr^mtm izi^ 
i>^mwmmum i <ommmi,zm^^wmm.t mmco 

[0062] z<7^xo izm^-^ixtm 1 1 (r>mmmizi^ 
i>^»f*^K{ci5v>rtt, m 1 cr>mmm\>z^h^mw.m 
m.X'% i^ixh-^sk t mm<7)^^^ni> z t ifix-^ h . 
[0063] (mi 2<r>mm) m 1 2 (Dmtmtzi^^^ 

«c^a tmmi>z. mi a^m 2t.mi mmM 2 ±tzm 
m^ixtim 1 it. mi m^Mm 

'ti*6i^^4 i±izmm$ixti^mm<^)^mi^m'f-5 1 
^54 1. 4^f*^i^5 i-^5 4±t,zm^^titim2m 

mmvm^mu7 1 1 . m2-m^imvmmmwi7 1 
±tzw.m^ixtzm2mmms t$:mtxmm^ixt (n 

l#fi3) . ..\ [a^^L'5rv>3'/. ^1 2(Dmtmizi^ 
i>^mi*immiZi3\,^Xlt. ^^#^^5 1-54C0^:<1 
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-yyifztox-h >:) . m 1 c'.)^JS!fVi|(cf^^S TvJ^f^-Jiiil 
1mTh ^tti> t>z?mM.^m'.!'-^ z b JjiX'b h 11 

4\,z^'tX'Az. mi i<rmm\z^:h^\m&o^m 

mt D + C / B/ A ,/ B C X-mtt h Z t -b^X'^ l> . 

[ 0 0 6 4 ] 114 tc^-ti o (c, mwm^^-?^^M\m. 
iti^s)£ii#f)i[^«2Pfii tLx. nmzmi 2om 
im\>z^h^Mwmm.o:>im.iM^m^-th t . w^m 
t'Lxa.i^t^^'jt^^m^hid-z. WA 2omm\^z\i{x 
h^M^^mtmi omwmz{^.h^M^^m.t nmy 

[ 0 0 6 5 ] ^<7)j; o \izim.-^fy.hmi 2aymmv>z{^, 
h 4^f*^a(ci5 1 ^-c ti , % 1 <rymMmz\% h 
mx''^(6ixi>m^tnm.(^mm:'^h z t -a-'t-^ h . 
[0066] (HIS omm ) m 3 c^uMwcf^^. 

#:^Bt|5l«{C. ||imiS2^:, miy>(^M2±(Ci2 
1 lSS*vS»14ffiifef»^4 1 ^: . |g 1 W^BM 

•^mms.4 1 kxzmm.'^ixfzw^m<r>^w.m=F's i 

-54^:. ^#f*:Sl^5 l-5 4±tC|Il«$iXf^m2iS 

^j^m>mmw^7 It. ^2«»if5®isM«sM7 1 

±tciBIS$iL;^v:^2Jfeg*1RSi:^iii.-C«^§ti& (0 
1#M) . ^LT. HS^b^ri***. Sll 3«O^0i9t1^ 

7s,^W^mzii\^X\t. 5 1 — 54 O^il 

'cii^m® 5 0 1 Wi<n^m:rmm$mwx'hi>^^^^w^ 

^<.-xt LfzWrn^WX^'xihixh . Il4(z*f J;'3 

\z.mi3 <mwmz^h^\i^mm.(mmi.'o + c . 
B/'A,/B/ c-e^fa-r.s >r i: //-c^ .2. . 

[ 0 0 6 7 ] 114 tC^S-r ct 3 (C . J:t!P5FlJ(Cf^^^»fr^ 

ac7)ias_h#f)<a^a2$ffl 1 i: u-c. i5i«(:igi 3o:>% 

i: LT0.79h 'j ^%t!^%^ixfz .mi 3 (OmMmz:\% 

WMW^mtm 1 <rymm\\.z\%h^^^m.tnm<r^ 
xmw^^'i^ih z t //T'^ . 
[ 0 0 6 8 ] J; a \,zim.-^fihm 1 3 (^mm^z^ 

s-ci# -oil t wmm:^'i^h zti^x:%h. 

[0069] 

t\,zx ^^mm^^mmh z t ^n-^ ^^»f*:^KSr 

im-t7s>Zt:b^X'tt. 

[0070] $i5>i:. :^mmii. mmB<Dmm^m 
'j^^^it6ztizxKimm^m^\^±^-^. ^^mnmii^ 
±$-it-g. z t izx 'oizmAitimmt^ z t -^x-t 
mw.^m.^tmth z tifixt s . 
[0071] ^hiz. z^^ma. ^mm^im^^h 
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[1514 ] ^<%mmwm-m.<^:^^mmmz\%hmi,. ti 

[116 ] ■i?.wm%ys.(mm.(n'm3om%m\^z\%i,^ 

[US] *.%aB«oiU)Si^.)m^ioii 6 o)mm\^z^^^m 
[119 1 ■iFm9i<r)mmmm<n'^i (mm^'ifz^h^ 



1.11 t-h>>'^' 

3 ^-hSP-J-FE^* 

4 1 .^iii.^e^tt*£^ffiig 

4 2 m3^.^g#tt^e*«a« 

5 1-58 

5 0 1 mfii 

50 2 yN*-y>"<.— v-3 

6 1—64 U-l'lHIS 

7 1 ^2©S!ie?St1±?fe^*« 

8 Il2.ti!i:^« 

9 ?hH#: 
1 0 

1 0 1 -mmm'mmM 

1 1 0 5i-0l 

1 1 1 %miBm\i^ t 
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